Plant essential oils (EOs) serve as a "safe" alternative to chemical or synthetic antimicrobials and antioxidants to struggle with the food borne pathogens or spoilage organisms, inhibiting lipid oxidation so, the effect of some essential oils as thyme (thymus vulgaris), cinnamon (cinnamomum zeylanicum) and garlic (Allium sativum) at concentrations (1%) as natural preservatives as well as their ability to increase the shelf life of minced meat, and also their effects on bacterial agents as Staphylococcus aureus and E. coli and sensory properties of minced meat after 3 hrs, 1 st , 2 nd , 3 rd , 4 th and 5 th day during cold storage at 4°C. The obtained results showed that treated samples revealed decreasing values of S. aureus and E. coli counts and improving sensory properties than untreated samples (control) ones. Also, thyme oil at concentration (1%) was more effective than cinnamon and garlic oils.
Introduction
Meat and meat products are the most palatable of highly nutritive value foods for human being as they are important sources for protein, fat, essential amino acids, minerals, vitamins and other nutrients [1] . On the other hand, they are considered as an ideal culture medium for growth of many organisms because of the high moisture, the high percentage of nitrogenous compounds, plentiful supply of minerals, some fermentable carbohydrates (glycogen) and of a favorable pH for most microorganisms [2] . Poor hygienic practices in food processing plants may result in the contamination of food products with pathogens causing a serious risk for human health. Moreover, the complete 6 cfu/g), then mixed thoroughly by gently squeezing the bags by hand. Each main group was subdivided into 4 equal subgroups (100 g each ), the number of cfu/ml was considered as initial inoculum load to inoculate into fresh minced beef samples. The inoculated minced beef samples were kept for 20 minutes to allow attachment and absorption of the inoculated bacteria [7] . Essential oils of thyme, cinnamon and garlic (%v/g) were added to the minced beef groups to achieve final concentration (1%). PBS was used as control. The essential oils were mixed with the minced beef samples for a further 30 seconds to ensure even mixing. All the samples with oils and the controls were packed in polyethylene bags, labeled and stored at 4ºC. Sensory (color, odor, texture and overall acceptability) and Staph. aureus and E-coli counts analyses were conducted after 3 hours and 1   st   , 2  nd , 3   rd   , 4  th and 5 th day during storage, using the serial dilutions and spread plate technique [8] .
Statistical analysis
ANOVA was carried out on data of the sensory, chemical and microbiological evaluations.
Results
Results in Table 1 showed that in case of using thyme oil (1%) the scores of color evaluation were 8, Score System for Sensory Evaluation [9] : 1-Very very poor; 2-Very poor; 3-Poor; 4-Fair; 5-Medium; 6-Good; 7-Very good; 8-Very very good; 9-Excellent. Table 2 : Effect of (1%) thyme, cinnamon and garlic essential oils on odor of inoculated minced beef during cold storage at 4ºC.
The data in Table 3 , in case of using thyme oil at the concentrations (1%) the scores of texture were 8, Score System for Sensory Evaluation [9] : 1-Very very poor; 2-Very poor; 3-Poor; 4-Fair; 5-Medium; 6-Good; 7-Very good; 8-Very very good; 9-Excellent. Table 3 : Effect of (1%) thyme, cinnamon and garlic essential oils on texture of inoculated minced beef during cold storage at 4ºC.
Concerning to the overall acceptability, the results obtained in Table 4 revealed that in case of using (1%) concentrations of thyme oil the scores were 8, At the concentration of (1%) thyme oil, E. coli counts were 4.13, 2.42, 2.90, 3.27 and 2.95 log 10 cfu/g after 3 hrs, 1 day, 2 days, 3 days and 4 days of inoculation respectively, but not detected after 5 days of inoculation, comparing to E. coli counts in the control samples which were 6.06, 5.42, 7.24, 5.86 and 6.98 log 10 cfu/g after 3 hrs, 1 day, 2 days, 3 days and 4 days of inoculation respectively, but not detected after 5 days of inoculation. In case of using cinnamon oil at a concentration of (1%), E. coli counts were 4.78, 4.05, 0.78, 2.75 and 2.42 log 10 cfu/g after 3 hrs, 1 day, 2 days, 3 days and 4 days of inoculation respectively, but not detected after 5 days of inoculation. At the concentration of (1%) garlic oil, E. coli counts were 4.75, 6.27, 4.00, 3.56 and 3.00 log 10 cfu/g after 3 hrs, 1 day, 2 days, 3 days and 4 days of inoculation respectively, but not detected after 5 days of inoculation, comparing to E. coli counts in the control samples which were 6.06, 5.42, 7.24, 5.86 and 6.98 log 10 cfu/g after 3 hrs, 1 day, 2 days, 3 days and 4 days of inoculation respectively, but not detected after 5 days of inoculation.
Discussion
The meat preservatives restrict microbial activity that cause deterioration and spoilage of meat and meat products [10] , but The major problem with their application is their carcinogenic nature. So, natural compounds derived from herbs or plants are recommended to be used either completely or partially substituting chemical preservatives [11, 12] . Essential oils will result in immediate reduction of bacterial population [13] and might be more effective against food borne pathogens and spoilage bacteria when applied directly on foods ready to be used, containing a high protein level at acidic pH, as well as, lower levels of fat or carbohydrates [14] . The sensory properties of different treated minced beef samples during cold storage (4ºC) were improved by using concentration (1%) of thyme, extensive leakages from bacterial cells or exit of critical molecules and ions leading to cell death [15] . The antimicrobial activities of thyme (thymus vulgaris) is likely due to their high content of thymol which is among the most efficient herbal antibacterial agent known the working of thymol against S. aureus was hypothesized to that thymol binds to membrane proteins hydrophobically and by means of hydrogen bonding, thereby changing the permeability characteristics of the membrane. Thymol was found to be more inhibitive at pH 5.5 than 6.5. At low pH the thymol molecule would be undissociated and therefore more hydrophobic, and so may bind better to the hydrophobic areas of proteins and dissolve better in the lipid phase [16, 17] .
Garlic oil (Allium sativum) provides antimicrobial benefits, where garlic oil is rich in organosulfur compounds and their precursors (allicin, dially sulfide and diallyltrisulfides) inhibiting the growth of a lot of pathogens as E. coli and S. aureus, extending the shelf life of the product, so the garlic extracts are potentially useful in preserving meat products. the application of these garlic derived compounds in meat or other food systems could enhance color, lipid and microbial safety [18, 19] . Essential oils may successfully inhibit microbial respiration and increase the plasma membrane permeability, which resulted in death of bacterial cells after massive ion leakage. It may also happen due to hydrophilic nature of bacterial cell wall [11, 20, 21] . Essential oils possess a significant antibacterial activity against S. aureus and E. coli in the following order: thyme>cinnamon>garlic.
Conclusion
The obtained results in this study concluded that thyme, cinnamon and garlic oils can be used as natural meat preservatives with antimicrobial activities against food borne pathogens and therefore may be useful in meat industry enhance safety and shelf life meat by controlling of food poisoning bacteria. So, it is recommended to replace chemical preservatives by natural ones as thyme, cinnamon and garlic oils.
